Objective This study examined parenting variables (communication, monitoring) as moderators of a familybased intervention for reducing sedentary behavior (SB) in African American adolescents. As a secondary aim, a similar model was tested using adolescent weight status as the outcome. Methods African American adolescents (n ¼ 73; 12.45 AE 1.45 years; 60% girls; 63% overweight/obese) and caregivers were randomized to a 6-week interactive, parent-based intervention or general health condition. Parent-adolescent communication and monitoring of health behaviors were self-reported by parents. Adolescent SB was self-reported by youth. Results There was a significant intervention by communication interaction, such that intervention families with more positive communication showed lower adolescent SB than those with less positive communication or those in the comparison condition. No effects were found for monitoring on SB or for the model with weight status as the outcome. Conclusions Parent-adolescent communication may be an effective component to integrate into health promotion programs for African American adolescents.
Currently 41% of African American adolescents in the United States between the ages of 12 and 19 years are overweight or obese (Ogden, Carroll, Kit, & Flegal, 2012) . Research has shown that adolescent obesity tracks into adulthood (Kvaavik, Tell, & Klepp, 2003; Power, Lake, & Cole, 1997) , making adolescence an important developmental period for effective health promotion interventions. Previous positive associations between youth sedentary behavior (SB; e.g., screen time, sitting) and weight status (Epstein et al., 2008; Gortmaker et al., 1996; Laurson et al., 2008; Robinson, 1999 Robinson, , 2001 ) have made decreasing SB a recommended strategy for reducing pediatric obesity (Davis et al., 2007) . Still, recent national estimates show a high proportion of ethnic minorities are not meeting recommendations to limit screen time to <2 hr daily, with 54% of African American adolescents watching !3 hr/day of television compared with 34% of adolescents overall (Eaton et al., 2012) . Given ongoing social transitions during adolescence (e.g., need for autonomy support from families, increased involvement with peers), developing more integrated intervention approaches that target relevant social contexts (e.g., parents, peers) may lead to improvements in health behaviors, including SB, in ethnic minority adolescents (St. George & Wilson, 2012; Wilson, 2009) .
Family-based interventions have received increased attention in the prevention and treatment of pediatric obesity (Epstein, Paluch, Roemmich, & Beecher, 2007; Golley, Hendrie, Slater, & Corsini, 2011; McLean, Griffin, Toney, & Hardeman, 2003) . Family Systems Theory (FST; Broderick, 1993) provides a framework for developing effective interventions that integrate dynamic interactions within the family system to improve health behaviors in children and adolescents (Kitzman-Ulrich et al., 2010) . Recent FST-based interventions (e.g., positive parenting practices, authoritative parenting style) have been shown to be effective in promoting positive obesity-related health behaviors (Brotman et al., 2012; Kitzman-Ulrich et al., 2011) . For ethnic minority youth in particular, it has been suggested that family-based interventions to improve health behaviors should include family support and parent involvement as key conceptual factors (Wilson, 2009 ). However, despite previous literature suggesting ethnic minority parents may operate within unique ethnocultural, economic, and social contexts (e.g., having a different cultural background and parenting customs than the majority culture, living under economic hardship, being ''the other'' group; Coll & Pachter, 2002) , few health promotion programs focused on parenting have exclusively targeted this high-risk population. In the present study, African American families participated in an interactive, parentbased intervention known as Project SHINE (''Supporting Health Interactively through Nutrition and Exercise''), which targeted various FST variables, including autonomy-supportive communication and parental monitoring specific to activity and dietary behaviors. Cultural targeting strategies (e.g., peripheral, evidential, constituent-involving) were used to enhance intervention relevance for African American families (Kreuter, Lukwago, Bucholtz, Clark, & Sanders-Thompson, 2003) . The moderating effects of parent-adolescent communication and parental monitoring on the relationship between the intervention and adolescent SB were tested.
A challenge parents often face during the adolescent developmental period is balancing the adolescent's growing need for autonomy and increased peer involvement with the parents' desire to protect the adolescent from negative experiences (Eccles et al., 1991) . One way to facilitate this balance is through engaging in positive communication, which may foster an adolescent's sense of autonomy by including them in the decision-making process (Grolnick, 2003) . Communication, defined as an exchange in which individuals openly express and receive ideas (Robin, 1979) , is an important feature of evolving parent-adolescent relationships (Laursen & Collins, 2004; Robin & Foster, 2002) . Family health communication has been shown to reduce child health risk factors (Hutchinson, Jemmott, Sweet Jemmott, Braverman, & Fong, 2003; Marta, 1997; Reimuller, Hussong, & Ennett, 2011; Whitaker & Miller, 2000) . For example, parent-adolescent communication around risk-taking behaviors has not only reduced these behaviors (e.g., alcohol use, sex) (Hutchinson et al., 2003; Reimuller et al., 2011) , it has also influenced the effect of peers on adolescent risk-taking (Whitaker & Miller, 2000) . Few studies outside of those on adolescent risk-behaviors, however, have directly tested communication-centered approaches for improving obesity-related behaviors in African American families. Furthermore, few have extended parent-adolescent communication into adolescent-peer relationships specific to obesity-related behaviors, making the current intervention unique from previous approaches. The present study examines the interaction between parent-adolescent communication and participation in the Project SHINE intervention on adolescent SB.
Beyond parent-adolescent communication, studies have shown that when parents monitor and set rules around adolescent SB, adolescents are less likely to engage in these behaviors (Ramirez et al., 2011; Salmon, Timperio, Telford, Carver, & Crawford, 2012; Zabinski, Norman, Sallis, Calfas, & Patrick, 2007) . Previous interventions that have included a monitoring component related to SB for African American adolescents have found significant decreases in screen time (Ford, McDonald, Owens, & Robinson, 2002; Robinson et al., 2003) . For example, Robinson and colleagues (2003) randomized African American girls to either dance classes plus a family-based intervention to reduce screen time or a health education comparison group. Caregivers received electronic television time managers (i.e., devices to budget viewing time) to monitor screen time for each member of the household. The intervention resulted in greater reductions of household TV viewing than did the comparison condition; however, little focus was given to targeting family communication or relationships. In the present study, parental monitoring is specifically examined as a moderator of the relationship between participation in Project SHINE and weekly hours of adolescent SB.
In summary, the purpose of this study was to test the moderating effects of parenting variables (parent-adolescent communication, monitoring) on a family-based intervention for reducing SB in African American adolescents. It was hypothesized that the family-based intervention would interact with both communication and monitoring, such that more positive parent-adolescent communication (defined in terms of frequency and quality) and greater parental monitoring of health behaviors would be associated with less weekly hours of SB for those in the intervention versus comparison condition. As a secondary aim, and although weight loss was not a targeted intervention outcome, this study explored the moderating effects of parenting variables (parent-adolescent communication, monitoring) on the intervention predicting adolescent age-and sex-standardized body mass index (zBMI) at post-intervention.
Method Participants
Participants (see Table I ) were adolescent-caregiver dyads randomized to either an interactive, parent-based intervention or general health education comparison condition across the first four cohorts of Project SHINE, a multiplecohort trial. Families were recruited through local pediatricians' offices, schools, radio and print advertisements, and at local community events using brochures and announcements. Through these various recruitment outlets, potential participants voluntarily provided their contact information and agreed to be called by study staff. Overall, 97 families (30% of families assessed for eligibility) were enrolled across the first four cohorts of Project SHINE (see Figure 1 for the CONSORT flow diagram). Families were eligible to participate if they had an African American adolescent (defined as having three African American grandparents) between the ages of 11 and 15 years, had at least one primary caregiver living in the household willing to participate, and were willing to be randomized to one of two conditions. Families were excluded if they were currently enrolled in a formal health or weight loss program or if adolescents had a chronic medical condition, psychiatric condition, or developmental delay. Approval from the University of South Carolina Institutional Review Board as well as informed consent and adolescent assent were obtained before data collection.
Procedure
A team of trained measurement staff (blind to randomization) collected baseline measures before the start of the intervention and immediately post-intervention for all participants. Baseline measures included demographics, objectively measured anthropometric data (height, weight, waist circumference), psychosocial surveys, and adolescent selfreported SB. Confidentiality of participant responses was emphasized before completion of psychosocial measures to decrease social desirability response bias. Participants were given a $20 incentive upon completion of measures at each of the two time points (baseline, post-intervention).
After completing baseline measures, families in each cohort were stratified by adolescent sex and weight status and randomly assigned to one of two possible intervention evenings (Tuesdays or Thursdays) using a digital coin flip. Families then participated in a 2-week run-in period, which was used to eliminate noncompliant participants and has been shown to reduce participant drop-out and improve retention rates (Ulmer, Robinaugh, Friedberg, Lipsitz, & Natarajan, 2008 ). An orientation session was held the first week of the run-in period. The second week of the run-in period was conducted by a certified dietician and focused on providing families with education only on national recommendations for SB, physical activity (PA), and diet. Each evening was then randomized to either the 6-week interactive, parent-based or general health education conditions using a digital coin flip. In a previous motivational and parenting intervention for low-income and ethnic minority families, improvements in adolescent health outcomes (i.e., BMI and dietary behaviors) were demonstrated within a 6-week intervention period (Kitzman-Ulrich et al., 2011) . Because attrition and attendance rates have been shown to suffer in interventions with Note. Values are expressed as frequencies (no., %) or means (standard deviations). There were no preintervention between-group differences on demographic characteristics.
ethnic minority families (Baranowski et al., 1990; Zeller et al., 2004 ), Project SHINE specifically tested the effects of six brief weekly sessions. All weekly sessions lasted 1.5 hours and were held at the research team's office.
Intervention Description
Project SHINE (see Table II for detailed curriculum matrix) was based on FST and integrated aspects of Social Cognitive (Bandura, 1986) and Self-Determination Theories (Ryan & Deci, 2000) to develop a positive family climate for health promotion in adolescents. Given the relevance of both parents and peers to adolescents, the intervention was designed to integrate parent and peer systems through promoting greater parent-adolescent communication specific to both the adolescents' own engagement in these behaviors as well as his or her engagement while around peers. The primary aim of SHINE was to determine if adolescents in an interactive, parent-based intervention would demonstrate greater improvements in four target health behaviors (PA, SB, fruit and vegetable intake, and junk food intake) than adolescents in a general health education program from baseline to post-intervention. Although the larger intervention focused on improving all four adolescent health behaviors, this particular study reports only on the SB outcome using data from the first four of five total cohorts, as data from the fifth cohort are forthcoming yet unavailable for this publication. Parents and adolescents jointly attended six weekly interactive sessions that targeted parenting practices (i.e., communication skills, parental monitoring and management of peer relationships, autonomy support, social support) to improve adolescent SB, activity, and dietary behaviors. The intervention focused on adolescent-caregiver communication skills specific to health behaviors, including SB (e.g., reflective listening, using ''I'' statements, taking turns making brief statements, using a neutral tone of voice, making eye contact, problem-solving/negotiating, Weekly sessions were led by trained intervention facilitators, who were graduate students in psychology or public health. All facilitators attended a 10-hr training that included discussions, role-playing, and activities related to the guiding theoretical model and national recommendations for adolescent SB, PA, and diet. Facilitators spent an additional $5-10 hr outside of training sessions reading assigned materials and watching motivational interviewing videos before engaging in observed role-plays. During each intervention session, facilitators followed a structured guide detailing key topics, discussion points, and activities, and were provided with ongoing feedback based on formative process evaluation measures.
Measures

Anthropometric Measures
Height was measured using a Shorr Height Measuring Board, and weight was measured with a SECA 880 digital scale. Two measures of height and weight were taken by trained study staff at baseline and post-intervention on both adolescents and their caregivers, and the average score was used in anthropometric calculations. Adult BMI was calculated using the following standardized formula: BMI ¼ weight (in kg) divided by height (in meters 2 ).
BMI percentiles and zBMI were calculated for adolescents with EpiInfo (Version 3.5.1) using the most recently available Center for Disease Control and Prevention growth reference curves (Kuczmarski et al., 2002) .
Parent-Adolescent Communication Around Health Behaviors
Using an existing 20-item measure of the frequency and quality of parent-child communication around drug use and other problem behaviors (e.g., birth control, sex, HIV/AIDS) as a model (Wills, Gibbons, Gerrard, Murry, & Brody, 2003) , a measure of both the frequency and quality of communication between parents and adolescents around various obesity-related health behaviors (SB, PA, and diet) was developed for this study. The original measure demonstrated adequate reliability (a ¼ .80-.88) and construct validity through significant inverse associations with substance use (Wills et al., 2003) . For the purposes of Project SHINE, relevant obesity-related health behaviors and discussion topics targeted as a part of the intervention (e.g., ''decreasing how much TV you watch,'' ''being physically active,'' ''eating fruits and vegetables'') were substituted for risk-taking behaviors. Response options were kept the same as the original scale. Overall, 16 items were standardized and averaged to create one measure of communication completed by parents at baseline and post-intervention. The scale consists of two 8-item subscales, one of which addressed parent-adolescent communication specific to the adolescent's health behaviors and another that addressed parent-adolescent communication around engaging in health behaviors with friends. Parents responded to the following prompt, ''In the past two months, how often have you and your parent/adolescent talked about (health behavior) and how did the conversation go?'' Sample items include ''decreasing how much TV he/she watches'' and ''playing less video games with his/her friends.'' Frequency of communication for each item was assessed with a 4-point scale ranging from 0 ¼ ''Never'' to 4 ¼ ''Many times.'' Quality of communication for each item was assessed on a 4-point scale ranging from 0 ¼ ''Do not discuss this topic'' to 4 ¼ ''Usually talk about it openly and each say what we think.'' Higher scores on the measure indicated increases in frequency and quality of family communication. Cronbach alpha for this scale (a ¼ .91) demonstrated adequate internal consistency.
Parental Monitoring
Parental monitoring of adolescent health behaviors was assessed at baseline and post-intervention using the monitoring subscale of the Parenting Strategies for Eating and Activity Scale (Arredondo et al., 2006; Larios, Ayala, Arredondo, Baquero, & Elder, 2009 Responses were recoded into time spent engaged in the SB (e.g., 30 min recoded as 0.5 hr), then summed across subscale items (separately for the weekday and weekend items), and multiplied by the corresponding number of days (five for the weekday subscale, two for the weekend subscale). The products of each subscale were summed to yield a composite score reflecting total weekly hours of SB. Cronbach alpha of this scale for the current study ranged from 0.76 to 0.77 (calculated separately for the weekend and weekday subscales), and the scale has been positively associated with the Home Electronic Equipment Scale (Rosenberg et al., 2010) , which assesses the home environment as it relates to availability of electronic equipment (e.g., televisions, video game players, computers).
Data Analysis
This study tested the hypothesis that intervention condition would interact with both parent-adolescent communication and parental monitoring in predicting adolescent SB, such that more positive communication and monitoring would be associated with less weekly minutes of SB for adolescents in the intervention versus comparison condition. This hypothesis was tested using a hierarchical regression model, with control variables (i.e., adolescent sex, caregiver income, adolescent age at baseline, adolescent zBMI at baseline, cohort, and adolescent SB at baseline) in Step 1; main effects of parent-adolescent communication at post-intervention, parental monitoring at post-intervention, and intervention condition in Step 2; and the interactions of communication and monitoring with intervention condition in Step 3. Variables were contrast coded (sex, treatment condition), centered (income, adolescent age, zBMI, cohort, SB at baseline), or standardized (parent-adolescent communication, monitoring) to facilitate model interpretation, with the intercept representing the mean hours/week of SB in the average adolescent. An example of the regression equation follows: SB¼B 0 þB 1 sexþB 2 incomeþB 3 ageþB 4 zBMIþB 5 cohortþB 6 baseline SBþB 7 communicationþB 8 parental monitoringþB 9 treatment conditionþB 10 communicationÂtxþB 11 parental monitoring Â tx. To examine the secondary aim, two similar models were run using adolescent zBMI at post-intervention as the outcome variable: one model included all adolescents (including those in the normal-weight range), and a second model included only those classified as either overweight (85th-95th percentile) or obese (!95th percentile). Only families who completed post-measures from the first four cohorts of the trial (n ¼ 63) were included in the analyses. Analyses were conducted using R Version 2.15.2.
Results
Participant Demographic and Psychosocial/ Behavioral Characteristics
Participant demographic and psychosocial/behavioral characteristics are presented in Tables I and III , respectively, by treatment condition. There were no between-group differences at baseline in participant demographic, psychosocial, or behavioral characteristics. T-tests revealed significant between-group mean differences at post-intervention in parent-adolescent communication (t ¼ À5.00, df ¼ 58.92, p < .01), parental monitoring (t ¼ À2.33, df ¼ 56.11, p < .05, and SB (t ¼ 2.56, df ¼ 53.66, p < .05), such that those in the intervention condition reported more positive parent-adolescent communication, greater parental monitoring, and lower hours per week of SB than those in the comparison condition at post-intervention. There were also significant within-group mean differences for those in the intervention condition on parent-adolescent communication (t ¼ À3.53, df ¼ 69.80, p < .01) and SB (t ¼ 2.42, df ¼ 65.23, p < .05), such that those in the intervention condition reported more positive parent-adolescent communication and lower SB at post-intervention than at baseline.
Correlations
Correlations between the following variables were examined: SB at post, income, age, zBMI, SB at baseline, communication, and parental monitoring. Adolescent SB at 
Hierarchical Regression Analyses
The final model (see Table IV ) including sex, income, age, zBMI, cohort, adolescent baseline SB, communication, parental monitoring, intervention condition, and interactions between communication, monitoring, and intervention condition significantly predicted adolescent SB at post (F(11, 51) ¼ 5.03, p < 0.01). Significant main effects were found for baseline SB (B ¼ 0.52, SE ¼ 0.09, t ¼ 5.59, p < .01) and intervention condition (B ¼ À25.19, SE ¼ 11.64, t ¼ À2.16, p < .05) predicting SB, such that lower levels of SB at baseline and being in the interactive, parent-based intervention condition were associated with lower weekly hours of SB at post. The communication by intervention interaction was also statistically significant, thus qualifying the main effects (B ¼ À57.36, SE ¼ 21.92, t ¼ À2.62, p < .05). The final model accounted for 52% of the variance in SB, with control variables in
Step 1 accounting for 33%; main effects of communication, monitoring, and intervention condition in Step 2 accounting for an additional 13%; and the interaction terms in
Step 3 accounting for 6% of the overall variance. A plot of the interaction (Figure 2) indicates that families in the intervention condition with more positive communication scores showed greater decreases in adolescent SB than those with less positive communication scores or those in the comparison condition. At high levels of positive communication (1 standard deviation above the mean), the predicted SB value was 57.88 hr/week for youth in the intervention condition and 140.43 hr/week for youth in the comparison condition (a difference of 82.55 hr/week of SB). Parental monitoring was not a significant predictor of SB nor was the interaction between parental monitoring and treatment condition. Neither of the models examining the moderating effects of parent-adolescent communication and monitoring on the intervention predicting adolescent zBMI was significant.
Discussion
The purpose of the present study was to evaluate how parent-adolescent communication and parental monitoring specific to health behaviors would interact with participation in an interactive, parent-based intervention to reduce SB in African American adolescents. Results indicated a significant parent-adolescent communication by intervention interaction predicting reduced adolescent SB. As hypothesized, families who reported increases in communication around health behaviors displayed lower weekly hours of adolescent SB when they were in the intervention as compared with the comparison condition. Overall, adolescents in the intervention condition with high frequency and quality of parent-adolescent communication engaged in an average of 83 less weekly hours of SB compared with youth with similar levels of communication but in the comparison group. Contrary to what was expected, parental monitoring did not interact with intervention condition in predicting adolescent SB. No effects were demonstrated between groups for adolescent zBMI scores. Overall, findings indicate health-related parent-adolescent communication may be a novel and effective component to integrate into health promotion programs for African American adolescents. It has been suggested that effective communication may facilitate the health behavior change process by reducing risk factors, modifying parenting practices, and facilitating discussion about factors that lead to involvement in health behaviors (Riesch, Anderson, & Krueger, 2006) . Although communication has been recommended as a key target of interventions to prevent children's health Within-group differences (baseline to post) -intervention group. *p < .05; **p < 0.01.
risk behavior (Riesch et al., 2006) , few interventions have specifically targeted and measured parent-adolescent communication specific to adolescent activity and dietary behaviors. Findings from the present study indicate that family-based interventions that target family health communication, including increasing both the frequency and quality of parent-adolescent communication specific to obesity-related health behaviors, may be effective at reducing adolescent SB in African American youth. Developmentally appropriate communication for adolescents that focuses on negotiation and shared decision-making and includes discussion of peer involvement in these behaviors may be especially important in positively shaping adolescent autonomy specific to health behaviors (Bassett, Chapman, & Beagan, 2008) , and is strongly recommended as an essential component in future health promotions interventions in adolescents. Unlike parent-adolescent communication, parental monitoring did not predict adolescent SB in the present study nor did its interaction with the intervention condition. Although these two constructs are related, monitoring may involve tracking and supervision of adolescents' behaviors beyond discussions of these behaviors. Despite support in the literature for the effectiveness of monitoring on reducing adolescent SB (Ramirez et al., 2011; Salmon et al., 2012; Zabinski et al., 2007) , previous studies have failed to also measure communication. Thus, it could be that parent-adolescent communication is accounting for this relationship, as it did in the present study. Alternatively, given the significant inverse correlation between parental monitoring and age in this study, it could be that as adolescents mature, communication becomes a more used tool than direct supervision for monitoring and regulating adolescent behavior owing to an increase in adolescent activities free of direct parental supervision (Stattin & Kerr, 2000) . Finally, it could be that adolescents respond more favorably to open communication rather than monitoring, which could be perceived as exerting greater amounts of parental control. Overall, establishing a framework for positive discussion of family health management issues may improve adolescent health and family relationships that encourage adolescent autonomy. Future studies should continue to examine the relationship between communication, parental monitoring, and adolescent health behaviors.
Findings related to communication and monitoring in this study have important clinical implications for future prevention and treatment efforts in the field of adolescent obesity. Specifically, parental monitoring of caloric intake, expenditure, and SB may be a more critical target in treatment versus health promotion programs where weight loss is the primary outcome. The present study, for example, did not yield significant between-group differences in adolescent weight status as it did for SB, suggesting that positive and frequent communication specific to health behaviors may be enough to yield changes in adolescent behaviors but not necessarily weight loss in such a brief intervention study. Future programs targeting weight loss as a primary outcome using positive parenting practices will need to find ways to integrate parental monitoring of caloric intake and expenditure in ways that are positive and autonomy-supportive into more long-term intervention approaches.
Several limitations of the current study should be noted. A primary limitation is the small sample size made up of volunteers who represented 30% of families assessed for eligibility for the first four cohorts of Project SHINE. Similarly, only families who had completed post measures were included in the final analyses. Although variability in adolescent weight status (ranging from underweight to obese) may have limited the ability to detect findings related to changes in zBMI, including participants from across the weight spectrum may also enhance generalizability of findings related to SB. With regard to measurement, psychosocial and behavioral constructs (i.e., parent-adolescent communication, parental monitoring, SB) were self-reported by either parents (communication, monitoring) or adolescents (SB). Future studies should consider obtaining both parent and adolescent reports on key psychosocial and behavioral constructs to assess agreement across raters. In addition, although the communication scale's high internal consistency and positive association with SB provide preliminary evidence of internal consistency and construct validity, further investigation of this scale's psychometric properties is warranted. Future studies should include objective estimates of SB to more broadly and accurately assess adolescent SB. Finally, future studies should include followup assessments to determine whether findings hold over time.
Among the strengths of this study was the use of an African American sample of participants. Research evaluating family-based health interventions in minorities is limited (Kitzman-Ulrich et al., 2010; Wilson, 2009; Wilson & Kitzman-Ulrich, 2008) . Moreover, as discussed by Kitzman-Ulrich et al. (2010) , even fewer randomized controlled trials have examined family functioning and parenting variables in ethnic minority populations. The use of cultural targeting strategies specific to African American families enhanced intervention relevance. Findings from this study support the use of a novel communication-centered approach that highlights positive family relationships and interactions for reducing SB over more behaviorally based approaches such as parental monitoring.
Overall, findings from this study demonstrated that for families engaged in an interactive, parent-based intervention, high levels of positive family communication were associated with the lowest levels of adolescent SB. Family-based health promotion approaches that target parent-adolescent interactions through positive communication hold promise for reducing adolescent SB. Developing intervention models that target overweight and obese youth, sustain changes, integrate communication, and relate to BMI changes are essential. Thus, future research is needed to translate a similar positive communication approach to promote adolescent weight loss in longer intervention trials. Approaches that foster adolescent autonomy through negotiation, problem-solving, and shared decision-making are recommended as integral components of future family-based obesity interventions.
